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1. GEOLOGICALAND P A L EONTOL OG I CA L

BACKGROUND
Soft Senonian - Paleocene Sediments are widespread over

Israel. The Late Coniacian - Campanian succession consists

mainly of homogenous chalks, overlain by massive brecciated

cherts of Late Campanian age. Argillaceous chalks dominate

Maastrichtian strata. Paleocene Sediments consist mainly of

marls and marly chalks (Flexer 1968). Most of these strata

contain rather rieh macrofossil and microfossil assemblages.

The Coniacian - Campanian chalks correspond to shallow-

water environments in an inner to mid-shelf region. The

paleodepth curve for these deposits shows a gradual sea-level

rise (Flexer et al. 1986), followed by a significant lowering of

the sea-level during the Late Campanian. A renewed sea-level

rise oecurred during the Maastrichtian. The strata were de-

posited in a series of basins in an outer-shelf to upper-slope

environment, with dysaerobic conditions on the bottom of the

sea. The environment of the Paleocene Sediments is similar to

that of the Maastrichtian, though somewhat shallower and

with more normal marine conditions.

The Senonian ostracode faunas of Israel were first described

by Honigstein (1984). Ostracodes are relatively common in

Late Coniacian - Campanian Sediments and allow a bio-

zonation into five ostracode assemblage zones (S-l to S-5).

During Maastrichtian times, only few ostracodes oeeur

(Biozone M). These biozones and their stratigraphic positions

were correlated with zones and markers of other fossil groups

(Reiss et al. 1985; Honigstein et al. 1987).

The Senonian ostracode assemblages consist of more than 60

different species. Species of the subfamilvTrachvleberidinae

(e. g. group Cythereis) and of the genera Brachycythere and

Protobuntonia are dominant as well as smooth forms (e. g.

Cytherella). All ostracode species are marine types and point to

Sedimentation in a moderate shelf environment.

After the prominent defaunation of ostracodes (in number of

species as well as in population density) during the Maast-

richtian in Israel, Paleocene strata contain again richer

assemblages of about 20 different species. The marine Paleo-

cene faunas are dominated by the genera Ordoniya, Mauritsina

and smooth forms (e. g. Krithe and Cytherella). Cristaeleberis

retimlata BasSIOUNI, 1971 and Megommatocythere denticulata

(Eskir, 1968) (described by Honigstein 1984 as Oertliella} cf.

rasbaalbekensis) are reported from Senonian strata and proeeed

into the Paleocene of Israel, as in neighbouring countries (e. g.

BasSIOUNI 1971; Bassiouni and Luger 1990). Two Late San-

tonian - Campanian subspecies of Cythereis mesa reoceur in

Early Paleocene Sediments alter their disappearence lasting the

whole Maastrichtian.

2. CYTHEREISMESA: OCCURRENCESAND
EVOLUTIONARYSTRATEGIES

2.1 THE OCCURRENCEOF CYTHEREIS MESA

Cythereis mesa and its four subspecies were described from

Senonian Sediments by Honigstein (1984, see also Honigstein

1985). These forms are known hitherto only from Israel. C.

mesa is a relatively large form, (0.8-1 mmlength), which is

characterized by a strong subcentral node, a distinet median

ridge and a prominent posteroventral node. Its ventral view

(PI. 1, Fig. 5) is subtriangular and piain, because of the sharp

edge of the elevated ventral ridge towards the contact margin.

C. mesa probably does not belong definetely to the genus

Cythereis or to any other known genus of the Trachy-

leberidinae. However, because of its typical external features

for the Cytheracea, as well as its partly preserved internal

elements, it is attributed here to Cythereis.

The subspecies of C. mesa differ by their ornamentation of

the carapace and the position of the posterior end. C. mesa

centroleviata with a smooth carapace and C. mesa centro-

reticulata with a reticulated carapace, both with a centrally

pointed posterior end, oeeur in Late Coniacian - Late Santonian

strata (Ostracode zones S-l to S-3). The two subspecies with a
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ventrally pointed posterior end, C. mesa mesa (smooth form;

PL 1, Figs. 1-2) and C. mesa ventroreticulata (reticulated form;

PI. 1, Figs. 3-5), were described hitherto from Late Santonian -

Campanian Sediments (Zones S-3 to S-5; Honigstein et al.

1987). In Maastrichtian strata these ostracodes were not

observed, even though they are relatively large and very

distinctive.

In the type section of Paleocene strata in southern Israel and

in two other nearby sections, sampled for the investigation of

Early Cenozoic ostracodes, C. mesa mesa (PI. 1, Figs. 6-8) and

C. mesa ventroreticulata (PI. 1, Figs. 9-10) reoccur in the lower

part of the profiles, appearing several meters above the K/T

boundary level and common in layers of the NP-3-NP-4

nannoplankton biozones (Moshkovitz, GSI; pers. comm.).

The Paleocene specimens of both subspecies of C. mesa are

shown to be taxonomically identical with their Senonian

counterparts (PI. 1).

The possibility of redeposition of Late Cretaceous fossils in

Paleocene Sediments was taken in account, but can be excluded

due to the good preservation of the ostracodes and the absence

of coexisting Late Cretaceous foraminifera and calcareous

nannoplankton in these samples (Siman-Tov and Moshkovitz,

GSI, pers. comm.). Therefore, the reappearence of the two

subspecies of C. mesa after a 10 million years gap must be

related to other factors.

2.2 DISCUSSIONONEVOLUTIVESTRATEGIES

The genetic mechanism, intendcd to Warrant the survival of

the original model throughout generations is only valid as long

as viable living conditions remain relatively the same. Some

species have a high adaptive tolerance, and thus a better

possibility for long survival than very specialized taxa. The

latter are more vulnerable to changing conditions, and their

reaction is „perish or change".

Heterochrony

The coneept of paedomorphosis was developed by Gould

(1977), using Haeckel's old coneept for evolutive strategies,

among which progenesis and neoteny, mimic backward evo-

lution. The retardation or on the other hand, the acceleration of

reproduetive maturation can be caused by environmental

changes. The strategy of progenesis, the speeding up of sexual

maturity, is used when conditions improve dramatically and

the organism feel the urge to take advantage of such optimal

conditions, to reproduce themselves as fast as possible. On the

contrary, once all niches are fully packed and among other

factors, nutrients became scarce, the response of the organisms

is neoteny, the slowing down and saving of the ontogenic

process by retardation. These strategies can be observed in

Triassic conodonts, preeeeding extinetion, where the popu-

lation changes match eustatic sea-level fluetuations (Hirsch

1992).

Iteration

The fading away of a taxon does not automatically mean its

extinetion. Often, when conditions, similar to those before the

disappearence of the species reoccur, restoration of that taxon

takes place. This phenomen, called by Jablonski Lazarus-

effect, may be related with heterochrony.

Migration

Migration of fossil species in space and time oecurs often.

Nerineids, common in Europe during the Bathonian, were

driven away by the boreal spread during the Callovian to the

gondwanean shores of the Tethys. There, they found an

ecologic shelter, evolved further and recolonized the northern

epicontinental seas of the Tethys during the middle Oxfordian

(Hirsch 1979). Ostracodes, e.g. Simeonella brotzenorum Sohn,

which is reported from the Ladinian of the Sephardic province,

migrated during the Carnian into the Alpine realm (Gerry et al.

1990).

Exccptional survival

Extremely slow evolution rates can be observed in nearly

every fossil group from the brachiopod Lingula to the common
cockroach. This long-range phenomen braves evolution like

biblical old Methusalem. This mav apply also to Cristaeleberis

reüadata and Megommatocythere denticulata, which oeeur in

Israel continuously from the Early Senonian tili the Paleocene,

crossing even the K/T boundary, which represents a barrier for

many fossil groups.

2.3 THECASEOFCYTHEREISMESA

The two Late Santonian - Campanian subspecies of C. mesa

reappear in similar quantities in Earlv Paleocene strata of Israel,

after a gap of 10 million years. No redeposited fossils were

found in these samples. Therefore, what evolutional effect can

be invoked for the re-oecurrence of identical forms after such a

long time span?

The disappearence of C. mesa during the Maastrichtian may

be due to oxygen deficiency near the sea bottom. After the re-

establishmcnt of better ecological conditions during the Paleo-

cene, a repetition of the species seems possible. But, generally

Cytheracean species evolved fast and both subspecies sur-

prisingly reoccur in our material (Lazarus-effect). But, where

was the shelter for the species to migrate into during the

Maastrichtian? C. mesa represents a relatively large and orna-

mented ostracode species that can be hardly overlooked.

Although, it was hitherto reported only from Israel and not

from adjacent areas with similar Maastrichtian and Paleocene

rock formations, as Jordan and Egypt (e.g. Bassiouni 1971,

Bassiouni and Luger 1990), it can not be excluded that in the

future, C. mesa will be found in Middle Eastern Maastrichtian

Sediments and appear to be another example of the Methusa-

lem-cffect. For the time being, the question remains unsolved.
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